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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique for 
realizing a TFT whose gate electrode is formed of aluminum 
material as well as keeping it high in yield. 
SOLUTION: A gate electrode is formed of a laminated film 
composed of a tantalum layer 1 10 and an aluminum layer 105, 
and then an active layer is doped with phosphorus and subjected 
to a thermal treatment carried out at temperatures of 450 to 700° 
C for gettering impurity elements (mainly nicked). In this 
structure, the tantalum layer 1 1 0 serves as a stopper, and 
aluminum atoms can be prevented from penetrating into a gate 
insulating film even in a temperature range of 450 to 700°C. The 
edge of the tantalum layer 1 10 becomes a tantalum oxide 112 
and has an effect to lessen damage inflicted on a gate insulating 
film due to implantation of ions when an LDD region is formed. 
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ZJl**^ KB) 1 1 2d:&^T^S. 
[0 0 5 0] ±SE<&«88ft<0IS. 7;i^x^i> 

M 1 0 5&tfSS7LKtt7^S±H 1 1 1 tmUiiUUt 

&«B£>n&K{tB (9>9)i**+fi kb> #tfm£ ■ 
[005 i] v-x/h'K/i^Mni^' 

tt/_^.7&«B<0IS«K{l:B (^>^**+K KB) 
I l 2*7X^tLTfi|fflLT^<7)T^^*iE«!l«JK*ft 
0M(;H5<U LDD««l0 8$«rtn:(!:^TS 
fct, FH> (XUV-X) «ttl()9£:LD 
D«tt l 0 8 i^JS^SB (7-XX(i K K >}g£HB) 

offiBtt, /^u7&RB<7)i»a»fkB (*>*;i>**u- 

-f KB) (3gfflLfc*88B) i;:J;-?T 

[0 0 5 2] «±W«ja^b&S*B«M<?)«JSlZt3^ 

[0 0 5 3] 

i^ifi«] mmmn ^m^tm^m ttzr ft <d^f 
aw«**ffi«o>^sie!ciB£$+i-6t)a)Tttai-». 

[0054] £T\ X*E2 0 1 iLT#7XSfi 
->y 1 7 3 7 : 2L£ = 6 6 7 XT) <rffi:£l . -E-0)_L!l 
TMU82 0 2 >LT»ftrt* (ffiftx'J3» J9g£ 200 
nmWlCJIMLfc. fit. *-<a.tlZ'£%\0)¥®lZ£nK 



' WBB-V 1 1-261075 

il45nm(D?gtt!l 2 0 3 £Jgdt L fc. gftB 2 0 3 <BKJ9 
ttlO^lOO ns (*?£L<fil5-75nni. £btC$?£L<J£ 
20-45nm) tt%>* ($2 (A) ) 
[0 0 5 5] SttB2 0 3 IS. a*a)aSft*IUlfiT-5 

2 3 2 0 5 9 ^tiHg, 4*RB^P 7 - 3 2 1 3 3 9 
[0*0 5 6] 3-5LTH2 (A) 0):Rffi7&<» b tlfc 

ft«ftam^b&^y-h«eiwB2 0 4eML. $ 

— SrleSOnoS O 9 2 0* 5 r 350nniJf <7)T )V I x +7 

lmi ojszm'kmmmi&itzo *su5fiMT«:7 

^=-^1 2 0 6«hLT2wtX , a)X/j>v^A&&W 
Sttfc7JI^-^ABSWffiLfc. 
[0 0 5 7] ^>^H2 0 5. 7Jl,SX^AB 

2 0 6te»ffla Wa«(C«X/^v^'J>yr£) TtfM 
T*itffiK (12 (B) ) 

[0 0 5 8] :>::;. ?>*.^B2 0 oRtfT)Hzz*yi± 
■ 2 0 6«H7<l7f>ySSfcf«i7 M-yf> 

«B^^-V 2 0 7 £«JSL£. 

[0 0 5 9] S'7<X7^>^C0X*y^>^^XchL 
Ttt7^5-^AB<7)X^^>yictt**»«X. 
^^B©X-y7 1 >yiCfj7-y***XttO«iCffil^ 

^^B^50nnSStl9t»i8&lctt*IR*WxT7J.l, =x 

aastiT f .»<i 5 (Ei 2 (o ) 

[0 0 6 0] =fc t f8B/^-> 2 0 7 CO/X57-- >y 

[0 0 6 1 ] UvXhvX57*g|.LfcSS3%^ 

600-800 niniftW*?LKtt7^5^B2 0 8 *JfML 

0, TJlS-^^BW^iSlRM^HIHKftSnt,, 
(H2 (D) ) 

[0 0 6 2] HbtC, H^Lrj:t^vX h7X^*K 

7 ;i, s x ^ L>m 1 9 > 9 .urn t v>m-fiwmmtit is tx 

t. (B2 (E) ) 

[0 0 6 3] 9>9Hm2i) 5 0)#tt*ftHtt7^ 
1 2 0 S :cffi^oai»/flt^««KftStlT 5^.> ^ a^r 
4 t "«t-f KB2 i) 9«rlBriKL*Cc cniA^-OJffiW/ftt^* 
fl-Mtt/il i^-IS2 0 s^rtSBS:aiSLT*tva)Bigif« 

[0 0 6 4] = x^AH2 0 GO-Jfrg-rirtiK 



(8) 



4*ffl¥!l-26IOT5 



ffi (#?L»tt7;i/ = ±Jia)rtffll) ic loo- 120 mnffajfi 
?LHtt7;i5-#*II2 l 0>WEfiE£tit. »t?LJt«7^5 
i-M2 1 0©«Wttfija<flE!:J:oTifcSS<i*. 

{0 0 6 5] ::t', m2 <e) icis-rttsiss-rs e 

M¥K£Bl 6 (A) KSLt. Bl 6 (A) tt 

B2 (E) <0«i6€:3iakW!lSJKLfc-U->rJU€:473ffi 
l:tt*LfcSEMf«t*0, *aKtt7JI, = +JIttifi 

[0 0 6 6] St. B L 6 (A) <0«xtB£H 1 6 
(,B) KSLt. 016 (B) CfcUT. 1 OtiBftg 

mmx'U&T^ i ii^>^in, i2tt7^5-»> 

JI^^H. 1 5tt*?LJltt7;l/ = ±JiT*S. 
[0 0 6 7] 11 6 (B) iC^-r^iC, 7^£-^Al 
1 2 0)gffittM7LK*7^5±Ji 1 4Tlhtl, 
fflll;:*JL»R7^ = :Hl 1 5#«/S;**lTt>*. *L 
T, lofllff (£*LJltt7;i> = ±lia)T) 

\Z\t9>9)),***M KB 1 3^JBfiJSnxi^, CO 
" r>"^J^^^< KJf tt, »<7>XgT»5tt* L D D« 

[0068] fc*s, a 1 6 (a) iz*?wnr%z>m 

[0 0 6 9] C0)«tt«ii^f#6tlfc6, *lcy-h« 
S^^^LH^7^a±l^-7Xi7 < hLTK^ : rX7^ 
> y&iC J: 0 y- M&tfcR 2 04(OX7f/^^ 
t. l7f>^XiLT!5CHF3 #X£55sccin0St 
STffil^ E*l55niTorr , flt«&«^ SOOWCO&ftTfTo 
t. 

[0 0 7 0] CCDIgtC^Oy- hffi»M2 0 4#SE 
B^Mlcx-y^i/^Stu 2 1 lT^3nSttfc»tt<7) 

/^-xcflni^nfc. zaps. y-h«e»i«<35fflSR 
(Gia 2 1 2tty-h«ffij:o ! b^fflti^taLfc 

aa^TSofc. £t, »(37-X/KUOfH««k& 

* stti #»ta l tttffi t * a , 

[0 0 7 1] :©Iyf>yii^»7Ltb. VX^7 
(fcLT#lfflLfc£7LRtt7^ =±H2 0 8S45riCftiB 

[0 0 7 2] COBS, *JLKtt7Jl5-Mi 2 0 8<h*> 
KH2 0 90gJRJt^**t^T. 

«Bl 7 lcS"t S EM?Ka^t)HB5^t*-5. 

[0 0 7 3] 11 7l:^tS EM^Sli, B 1 6 (A) 
lCS-Ttt!g^b*7LK«7a =til 5<^£H$£Lt 

[0 0 7 4] :UT13 (A) COttffi^ffl^tlfcb. 



lig^^Ht/iiAlg^^tx >77>r- 

&*5, *3llS60y!l43^Ttt. N'ft^WTFT (XT 
FT) ^f^i?T^^T'^0. \SO»«tt*(*^-r§^ 
*E«H*><i:lT. P (»]>) Sffldt. UftHCtt 

ffiT*ti(HS(:IBS$ti&i» 8 lBBttftnigSSK 
*60-90keV >S< LTfrot. K-Xlttl x 1 0 13 
-8x l 0 1 5a ions /cm* i^tltiJ:^. (8 3 
(B) ) 

[007 s] 'z:<nxffltmmMK.t)<it\t*fzy)* 

*1M KS2 0 9<hG I £Sffi2 1 2£S«lT**E«H 

*>w±A$ns. ep*k g i affi*T«to*ifc«a«^ 

[0 0 7 6] f LT, w0)XetI*3^TG 1 2886 2 1 2 

x*«LDDfs«^ms<7)s*<7).Taa*&^«(c^ffi 

Xffi«atfKK>»ai;iJ'J>*Ux 1 O20-8x*i 
-.o21a.toms-XciD3 (5£i£ASnt. *tG I MSB 2-1 2 

[0 0 7 7] £l±C*Lt«74T*E«l<*>ffiAXe* 
ff5Ci:T, te«/S.T*E*«SW 2 13.21 4«5 

-XS^KH >ffi«<hT*&ireJT ot. St. 

tt- y ^) COiiJSJ: 0 < & §ftf+TfT 9 z t& 

ffSU*. -^^C^T, ft<7)XeiZ4i3^T. &J^7t 

[0 0 7 8] 3J)B#, G I j88B2 1 2<nh\Z\*9 > 9 )l 

[0 0 7 9] 5 -iOkeV >fiu»Dii«/ET 2 BB 

<^)-f *>ftAXS«fT-Dt tf 10XgTtt*Dii«E^fi 
^t»G I mm 2 1 2^;:7X^tLTBf6T4 

(^>^^^^-^i- KHfeSaETSt^«BH¥7-l35318 

[0 0 8 0] -r^)ty). C«7DXg"C!4 2 15, 2 1 li T 

tc 

[0 0 8 1 ] StlfiinSiC. G ! Sai'i2 1 20) FiCJi I l«l 

§ <7M * >a ^ xr-ctifm 5 -i 1 1 ^mmm^<n ^ t 



U-f >«H«2 1 5. 2 1 6<fcLDD««2 1 7 £<Dl&£ 
3\tG 13388 (^>^^*+-9-f KJlOfflK) K«fco.T 

[0 0 8 2] S SJC,/ IBi £2 SB *>ft 
A Xg it fc l > T £ < Ttttt #ii A £ ft ft> o tfett 2 1 

[0 0 8.3] &43. «ttt«tt J FtETL^±(lWO&, 

tt. Ldt^ttM07)fpI««Ba«n f ixi0l5~ ixio 
1 'a toss /cm3 ) TNS£fc[±P£!&tt4T4-TSE4fc4 

[0 0 8 4] 'fil±<0filiCLT7-Aatf KK>««^ 

<o-f*>ffiAie#ii*7Lfc«&, Tffittyj^jsa 

[0 0 8 5] SE* (7Jkz-)AS^#l) 7 
J U a - ^7 ^ » » © fi & # S * ^ tz fz * e B$ BSK t fl o , . 

4 5 oTim&mm&mifrmitufrofz* jdpat. a 

*©Slj5KTtt, 4 5 0rgg<MPiMaT&oT&7^ 
S-'JAlR^y-hlftlftK^JSttlitclfiftLT^S^I 
-TFTttttflttT. /^'V^ilS^X^ 

[0 0 8 6] -fftKJtLT, *HJgWfi. TSiClStTb 
^ 4 5 0t:a±. JfSL<fi5 0 0-6 5 o ■cairns* 

ISELfc. (H4 (A) ) 
[0 0 8 7] ±Elini»XglCJ;Q. &JB5t*a<H4 
(A) <7)*WT:SLfc*lPllCffitt-rSiaST. »J>t£* 

i:y-v^'J>^ti5. 2 l 9te&B7cK£H«A^ir 

y-x«a, 2 2 0«&R7£*^ia«s&t;K><>« 
<n&m7tmmm$:{m?z>zttfT~gfz e ft*, f»cD 

(3 0 0-4 5 Ot:) (i, Y-y *'J >;T£fT5 

[0 0 8 8] Sa^tS:l!lfi1-S4«7C*tLt--yy.^ 
U>t-7Wtt, NIP, NM P 2 , 
N i p 3 , ... t\,*o£oU&mMt$toOM&*:U 

LTZyn. y-y^'J >y<0£ft<7)7E*£LT'J >£ 
JflUfc. i!8i:. SDl»ffla}g0--yyj|,7C«i:'J >7C 

[0 0 8 9] ±8EDD/»ffla<7)SH!C«i»T. 
«K * > OtlDiiriAiCct o TSStt^BS»5 ftfc«« 2 
15, 2 16, 2 1 7<7)^H R a14coiSii^ii^T^c Zft 
tt, ««2 15, 2 l fi. i i 7 -y ya-JcS^ft* 



1 m$¥-\\-m\m 

Lfc«tt2 1 9. 2 2 0IJ, *ftfc*St-yy^7c«Off 

[0 0 9 0] ft] AT. ±ESD&fflaTYV*'J >y>!H] 
B#C, V-Xj»«2 1 >pI^c2 2 OizJjtf 

**tttt<0Stt{fciWTfcft*. T^5-^A 

' [0 0 9 1] B£*Ttt. -f *>JtA»!ctt:t#SSiBlii 

>-v*@ai-5xs^T»ttofStt<txe> l t 

\SiLT*ffiSfcttaffiSlWOU-+l J -7-x-il,. «3t 
TfccfcO. . ' 

[0092] gp*>, **isgfp*]ic*5(ts K-t>y»osp 

jffeXSTtt, 

fi«-r*y-y*u >ygig 

[0 0 9 3] «r^^M2 2 1 ^fiET^.'lBB 

1611112 2 1 iLTttBKLSSM. 2fta*HL SftK 

[0 0 9 4] HPfl»ISIi2 2 l*jB5?Lt6. 2 
2 3^Mt5. *3M6«T«cn5>«««»iLT^ 
[0 0 9 5] S^iCTK^^ffl^C^^T 3o0t:2BSPfl 

rt-r^o z?iTftmzftfzTFT:t, y-hm&ty 

[0 0 9 6] *:<OtzV>* Jf«(CiBl »#S ^ TT F T'rft 

T F T^fPSTS A M L C D ^liC^l^T 
^^5l<l-r^C>^T^^c -r L T. ^tliCffoTMiffl 



(10) 



#BB¥ 1 1-261075 



[oo9 7] mma2) %mw i t*!ivtft^s 

(CP^r^HITFT (PTFT) affSlfi&tfftft 

[0 0 9 8] *r. U><^>^iiAL/:-;-XMK 

□ » *ttAT*. K-t a >y//X<i:LT. *3§T5SS 
tC#RS*lfcv#7>£ffll>S. MS«ffi£6 0-9 0 
k V\ H-XSfil x l 0 <3- — 8 x l 0 l^aioms /cm 

3K>fc«aW<3x 1 0 19-3 x l 0 Slaloms /cm 3 £ 

«<0*«gfcK&f sin* nut^ 

[0 0 9 9]"St. ^tt©CMO"SSEtfi^fflt>ntf, N 
TFTiPTFTt £ffi«M tZ*fi*&fctt£ CMOS® 

[0 10 0-J»*-*J6«T*(*H-S«±liCMOSIsIBT 
fllfij £ 'ftfcfflftll ft £ X T F T THMfe tit IS? K »J 

[0 1 0 1 J B5tZ*5^T. NT FT 5 0 1 , PTFT 
5 0 2l4CMOS!elK5 0 3 £Wj«LTU*c mfi£(7>t£ 
lC^aoCM-OSft**ffl^tltf3lffi« 1 £it{SH«<& 

[0102] £t % mm-? mj £x@»&«jst*hx 

TFT (*^J56«Ttt.\TFT) 5 0 4 ttUffifll 1 TR 

[0 10 3] £"f, £J£0| 1 (7)Ig(Cffi^T0 4 (B) 
WfllilS:f#§. H5lC^-r«(caie)^SftJIS5 
0£ffMT£o *HJg«TttSfl:Il* (50nnj) /Kffc& 
% (25nm) /7£U^ (l^m) <7)»)H»ig*S l 

[0 10 4] fcfc, 7 2 4 = K>l^fcS« 

[0 10 5] £ I <7)¥JflftM5 0±JCjg7ttt«« 

^7?X^ 5 1 'HMt^iaioT, m I v)¥J§{LM5 

mffi£ilMlTi5<o 
[0 10 6] ZC7n$i:lT-fJ< ~>T\ GDSR^JBiSlfc 



[0 10 7] IHt^ y 5 i £JBfSf*<fc 

' £ l.5;*mffa>72U^TJBfiS#-S. Hffl8t5 2£fl3 

[0108] uk'&iz. mio)fmms o&t5SB2o¥ 

Situs 3(CZ3>?? h u S93»«R 

^6LTia5izs-risi&'ii*TFT5o 4**a-r 

[0 10 9] fcfc. iSS««<hLT5»tt<&iBu»a 
^iTSflffSfflhtlfl R»fflAMLCD.ffl(7)747f- 

■-<■ y? k 'j xs«£f£§?T3 c t fe-ee -So 

J0 1101 B5T«i«TFT(»y-htg& 
[0 11 1 ] 7^-r<y-7h'J^xSKa)«ii« 

[0112] \mmm'3) *siE«Ttt. *ffi«i >s 

«J« (C SJffl -T § C ch !4 *Jj&T& -5 . 

■[0 1 1 3] ST, ^flSffil 1 tmWMX&lZVEoT®2 

(D) <&ttffi*f#a 8 *-LT. *?LK«7;H-^H2 0 
8,S:iiJRMlcr*£LTBIti (A) ^^Sl^f#<) a CO^ 
1&~?lZ9>9)1,**4t>( KB 2 0 9^BttS-r§ B 

[0 1 14] iSJlOii«EiCctS^*Eft<^>0a 

ST*E*««6 0 1 . 6 0 2(OT*E«l«Stt ixiot'- 

i x iois atoms / cai 3 mmtttzmzmBTz, 

[0 1 1 5] fcfc, lt'SWLti3 (B) 

Tlg>l!6 (B) :zSTiet!-i»(7)y-X/HU-f 

[0 1 16] XJl-K-7^fi|*>LT«IgO)gagft 

[0 1 1 7] BK (C) JCTnT^iCfOD^Ili; 

?;U;r^+K KB 6 n 9 o??ftT£pS*£#"7 x ^ilt 



3o 

[0 118] *0>|£». V-X««.6 0 3, FH/pJ* 
«6 0 4, LDD««6 0 5. f t*iHBtf«86 0 6 
^*JSStl4. ufl)«SfcLDD«a6 0 5<O±l:lW 
>*^**^-f h'B 2 0 9 &WtE?ZtZg>. ^*88»T 
ttG I OStt5<*>jJA»*W^/-y^l6*Stl*. 

e B B filiiOlH]ffi<7)^^B#{:^btl^, 6 (D) ) 

[oi2o] *lt. nmmxtmmzmm&mmso 

-7— y-X-f|«-6 0 :.8^teUtf->-tttt6-0 9-£«fi£L 
T. S&iC*3§ftXg£fT?Z>TEI6 (E) ICSTB 
&TFT**S£JST3. 

[0121]' (HS£0ij4) *HjSfi«yTfi*JE«ltc*^ 
T. LDDB*Oft*)0l:*7t7 hffltt£Httt«S 

[0 12 2] Sf. 38ffi«10lS«cBEoTH3 (A). 
£E«<0«i6£»*. ^LT, H«#ll!C*LtllHlB 

taw Lfc«aiajna«jEtCct^-f*>7fAie«:fTOo 

-417 (A) ) 

40-4-2 '3] ;r©ffiAigTii*>?;b**-*-f KH& 
«y-hl6aB3SiJvx^tLT«IB-rsOT 1 X 1020- 

I x I021atoms/cm3 <7)m&<DT-mP} (U» 
X«R«7 0 1, KU-T >ffl«7 0 2?MSlSa*l*. 

[0 12 4] St. 6 0 3TSS*lS««te*tttt CJ 

» < * > #gs tin s n& t > o -exit stteisiiwicjHt 
mu^mim$mt LTmmr '^V z^wj:$¥M7 o 3 

£*7-tr*y hfSUatP*^. 

[0 12 5] HlS6«l-3_T^LtLDDffl«^KK 
■fey hfI«tttfL5*7«at <TFTn<*7B#lcam* 
[0 12 6] C<B«£(Cfct>Tt>*>^**Hfr< HI 

2 0 9^y-hieiM^>f *>ttAPS«;stt-5y^-->* 

[0 12 7] «±<DttSlCLTV-XSr;<KU-r >««^ 

t. C^aD&Ififccfcg, £«7Eas#l3 7 (B) o^ep 
TSLfc#lR]l;:ffi»T£jfig-?. 7 0 3, 7 0 4^^7 

[0128] -ewfttt, useful 1 >f^^;c®rui«^ii7 

0 7, 7-X1S7 0 8, KU-f >'®l87 0 9£flML 



(07 (C) ) 

[0-1 2 9] AOAT. **J6WTtt. TttSH*>fl:A 
IBS: llHlO^tLfcfc*. h^fS]i;^tt<> 

^ttfTSt. St. *,|iiE«l<?)(51raj£«E:;j;§-f sr. 

£fTOlS<2:LTt>. X^-7 y h£|p]±$^-5C>r;« 
T££„ tt'U *««K:*>(BK-vCWS, •/-*».. 

[0 13 0] £fc. y- h&flUg£3ttJi£.B(:£L 

;T.* U ><DX;U-K-7^ 10SSL. Hi/' 

1. ^JD#fti^lil^fioxs^^£1-t I M<!:L , 

[0 13 1] 4*3, *^Jg««:l6ffi«2a)«iS{CiifflT 

[0132] mt&m 5 ) *^igfwc ! «, gussw 1 £ a 

^:^)X@TTFT^ffMT^ii^<7){?J^O^Tl^8- 1 

So 

[0 13 3] ST\ 3l«g«ll >«H2 (D) CD «!».<?) I 
SSTttlHl-tfAStA^^EKfiSK-r^c 4*3. H 

2 (D) ttH8 (D)-->WJCEL-T?l^.. * L T . -tt»M 
-2i0 4€:aJRMid»a6LTia8 (E) r 

ottffiTtey-hieSKS i r::igLTU4'.WS14lf 2 

0 3 0«R«^BU-rSo 

[0134] 3%«)a5K«:&t;x^L/>y>J 2 

-jbftis+TSiaaflE 10-20 v^r*«»ftaiii^?T 
o« c^iiaiir"^7;i,a- r !7Aii<h37>5'JH>^(^yj 
#l*«BKfc £ ft. fl£Jf OS i >«« K{tI«?Wefie $ n§ 
(B9 (A) ) 

[0 13 5] 9>9)im2 0 5##ti£7LKtt7^ = :f- 
12 0 8lZt%TZ^ / 7tfzrtW%®mit2ftTm^'9>9 
hir^-i h'l 8 0 9 a £JFMT3 S 

[0 13 6] St. 7i^-^Al2 0 6O^Og. 

m<nm^m&RR7)izi'm& i o a«^§o si 

?LKtt7JUS^H8 l 0 aOHW«iUa«E::±-3-Ci* 

[0 l 3 7] LT. *?LHtt7JI, = *JH2 0 8£SiR 

S<]{cr*£LTil9 (B) <D«!i -Ottffi-CfS^ 

[o i 3 8] pik. 3 n oi7)S5S$&.t:x^u > 

C> . C OffiaT ti T JIZ x O A m £ 9 > ^ )l 1 i: C7)r^ >J 

9 b*W$ns. (09 (C) ) 
[0 1 3 9] Z(D£o ! ,Z. *SSg«Tti3(Hl-7)|SB8iS(t 
S:fr-5^. 3lsJB(DKffil6ft*fToP»l:. 9>9iim* 
Saz-&* 9s9)\,yr**f1 KBdSfiSLgK IT, IS 



(12) 



1SBB¥II-26I075 



[0 14 0] Z<D&iUmtittlT. »<&LDD«ttW> 

-f Kl (8 0 9 b) CS/SL. TFTtLTISi'»ff 
£frO«ffi<fc1-*C«fcjWf SU>, 
[0 14 1] E9 (D) ie^Tiii:iiSMStJ£ie 

1 TM9J L L D D««£Jgfijr *t »0>Xg 
TS*. ffi^T. ffiMflrFttfljfSa 8 13. 8 1 4(0^F 
Mitt) CJ>7cK) Sffte 1X10*8- !XI0l'aioiDs/cDi3 

[0 14 2] ^C, ^9 (E) ic^f tnntsjbniim/Eic 

•kS^ttttK^flttAXIISfi^. *HJE«Ttt ix 
10 20 - 1X1021 a toms/cni3 <8«ffTU >rtW — Xffl«X 

[0 1 4 3] -£-<B«*. 7-XSR«8 1 5, FK/S 
1816, L D D fia 8 1 7, ^ + *^«fiS««8 1 8 

#»/san*. c^^t>LDDfias 1 ico±.\z\z? 

>^;^^^-f-KS8 0 9. b7W£ffi^*t*. 

[0144] *<^a«, njeeu iHtticiDJHtjaa (5 

5 0t:, 2mm) «rfTt^ y-y^'J >y<hH»*lCSttft 
*h ISffiflfift COIhI 1M «rf? -5 . (HI 0 (A) ) fc'k 8 1 
9ttS«ftO)*]B7£K^^t;7^--X.fI«,--8 2 OtligS 

[0145] ^lt, ^seM i <hi^«e(caisiteaBi8 2 

1, 7-Xfi8 2 2, 2 
T, fi»(I7K*ftlS*fT ^:<ttB 1 0 (B) tC^T 
"«&TFT#^/fiT3. 

[0146] st. MwWjBKtLTy-neaw^stt 

[0 14 7] [H^J6 3 *||J6WT». 
l\ I^Sffi±II^^¥8 - 3 3 5 1 5 2^^*B^tt«Sr 

[0 14 8] St, flSIEii«T!-S. 2*0)iSi>53SS1fi 
Zm^fzimJimiZ&^T b. 7H,£ -^Attf*£fflu 

JSTa)S»fflaiCl6!llB*nTUfcc -c*U:2iL. *5BWG> 

Pit (7^s-^A«jbv^>5^m) (t-r^wtT. 

KfiWB/Sft. 4 5 0r-7 0 or, *?SL<ii6 0 Or 
[0 14 9] *HJBffilT!i. ISSttIl«JI8£ffMT£iB 



a^Fal (2-3BSIB) «Lt. 

[0 15 0] :of^:>!UO, TttttOiSttftcS:. 
aa«it©lHlttA<fT*)tl. JzOJ9-te<BKl>TFT£» 

l§ltt<i:|3|PS(C 2 [§J y-y ^ 1J 

,(0 i5i] n&mitmmzmmiOBm* 

[0 15 2] *ll«g«(7)«fiE*l!]!8«2a)«fiJcic 
[0 15 3] St, flk<?)«J«>LTy-httaiIB€:gtt 

■±ffl(cSLT, y-xsia, fh >fia^ffML. 

•JDJ»Aa*fT9XeS:J6T«lJ«tLTfc«l;c^ 
[0 1*5 4] .C£i6«7] **SS«Ttt. i:ESIiffi« 
L t 2*H h «ffi«ffl (TJl/^-O A *f fs| 1/ * 

SpfiftfflaSrUDAtXS («-SMICttH4 (A) ] x 
U-tf-T Kli£l»«LfcW*H l I tCSLfc. WTC, ffi 

[0 1 5 5]. Sr. ±E&*SE«iHtt»C-L-T , /-X« 

00-6 o orgsosnsftfflS-c^Uit-f KSJfc-t*ft 

BKTAfltf J: < , W AfiT a , Cr, Mn/N'b. M 

[0 15 6] t)D#MfflJI (4 5 0-7Q or) Mcfc^T. 
2 3 2, 2 3 37WBlS5*l£, fcfc. 7-XfflttLfctfF 
[0 15 7] *5lSO&HM*x-y^>y«C«t 

o»sr*. c<ai$y-h«a«tt. nssftnTSH 

u-r >«s«<7)>— hffifitco®ittfit{t^iant s 
[oi5 8] ^o^ii, ^i!u^j i tmmizmwamm. 

[0 15 9] St, flkOtgfitiiLT, 'J>*K-t*>y 
L teste. &JBM*:fi!tML. 4 5 0 r- 7 0 0 r (DM 

©y-y^u >y>xu^<Rt>&[B]i$:i?Ti>. xe* 

[oi6o] :n«5{«s: *'*sgwt?«; ±E&^isg« 
■es l 1 2 h y- h '^istffiis f r a - o u m : \ m/ $ 

ti tE»*:JF5»«L. 'i>SK-t*>yLT 
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sfist-o*>#. mm, mm. *£&M%-e8 5 : 5 : 

5 : 50itT£l$LfcB) t2ni*midmt£&£lfz 

(CttLT^DABjgffi (^OAg3 0 0 g, *1 5 0 g 
£g£L£fg&) 5 5 0 g£g&-L/cflrr**„ 
[0 16 2] *3SJg«-ctt, H 1 2tCSLfc,*56 2H 
y-M^ig^LrcC^lC^O, ^>m2 0 5 S 

imiSLLft. ^LT> 3l#tULE«2 2 4£»SLi:, 

3>*£ htffiSClttfTgrfc. fcfc. Hl2Ti2, ffi 

[oi6 4] a{ta*R*fflt>a*fiKtt, §ft£i^M 

ffcBKta*l« 2 3 1 £/£J3I-r££J;^o 

[0 16 5] *Hffi«T(i, 5-3 0 nm<7)g{fc3 
*M2 3 Ot, 1^1-10 nmCDSftKftIi*I82 3 

[0 16 6] MBtStftli, ±ESHig«<!:lia(C 

ifB*»ei8i& v-xea, KH>tseMiT, a 

[0167] (3lJ®^J 1 0 ) *Hffi«T(i3l]ffiW 1 - 9 
(C^LtTFT»|j5jc^fflUTAMLCD*fl!fi!cLfca^ 
<BMIC^T81WT*. CZT*HJg«<?)AMLCDa) 
^g£H 1 

[0 16 8] 114 (A) iC^liT, 9 0 1 f27?x^ 

^•7 h u ^ xs^"C^> o . h n 9 xih!» 902, 

7-Xffllffi«ilsI»9 0 3, y-f MMffiffllsIK 9 0 4 
/S£ftTU3, ffi»BBttXSTFT£P£TFT<!:£ 
tB^MUft^^h^fc C M O 5 EjBTWStt" £ C t AW 
SLU. 9 0 5iattfRjgfg-?*£. 

[0 16 9] Hi 4 (A) (CiK-f A.MLCD&7^7^ 
^h'J^XH9 0 1 >«lRia»g9 0 5 £?WSffi£«i 

3«9 0 5£S9lfc#. BffilfcT*^* ^7 MJ ? X 



SKKJtLTF PC + ■ > h • -it-* 

•yh) 9 0 6£{4ttlT«*, CCD F P C 9 0 6 ICcfc-o 

,[oi7o] sfc. f pc 9 o fizmottuzmzmm 

' LTI Cf 7 79fl 7.'9 0 8^Si3(*(tetlTU-6. ' 
Cft b O I C*7 7&t'x;f fi^O&S®S&, ? < ^ > 
y/^AJE^IslK. rlSfflslK. *xU(h]&, fSt*(sl» 

3, SI 4 (A) T»2flftQttttbttTtv5#. 1(1 

•[0171] B14 (B) Oimtem&lbt?) o ' 

'4'. HI 4 (B) IC*UiTHl4 (A) tm-O&WZ 
HCRF^SrWLT**. ZIT.ttBl4 (A) TIC* 
•y^ff^TUfcffl^jaa*:. H-Sfi±(CTFTTfc 
oT«JSSftfcnv-y ^lsl»9 0 9llci:oT?TQ^J^^ 
LTl>*. Dy 7 £7{pJ&9 0 9* J 3gI4[H]&9 

'0 3, 9'0 4<J:|5|tt(CCMOSIslK*a*.«!:LTfllfi!ES 
ft*. 

[0 17 2] *HS^JOAMLC t D^7'7"y^-e 
*£€:7*x*;7ThU*XSfil:fitts«rt (BM 0 
n TFT) €:SfflT*^. ^ftlCflD^T^^ffliicy^ -y 

[0 17 3] i]7-7^^-eUTH-i 
SSrff^TfcfiUL, ECB («!WHW«HJff) 
h\ GH (T-'Xh^Xh) *-h^£T«fi£ffifSL, 

[0 17 4] &MHB8-I5686 #tt«(cK«3ftfc 

[0175] c*j6« 1 1 ; xmnwomiSLte. a ml 

[0 17 6] A.MLCDtt^^flOt^RlliLTttE 

L (ll/^hnj^*7t>X) 8*&BW*-v-fe 

[0 17 7] ¥»#lsH»£LTtt. I Cf'y7T 

«i«$ft*v<^n7 p ni:.y^«/ijK»jaaipjtt, $ 

a if) ^tfbft^>o 

[0 17 8] Z<B«lC*B*Wl*«»^'r hSTFTT 

LTilfflT* Z >^pJ^T^* c 
[0 17 9] LUffiM L 2: mmm l OlzSLtAML 
CDH S^.lcS-Pfllgo-r < 7s7 U<<hLT?-iiffl$ft 

[0180] ^fisata^wsiLTn, tr^*^ 

X*;t^5C5. 7 □ v x ^ ^ - . 7'D>i^ 3 > 
TV, 's-y K"70> hff Z71/f. -h—TMY—is 3 



[0 1 8 1] m 1 5 (A) fSJMWBTSO. *&2 0 
0 1, SJ*aj*ffl2 0 0 2. ff^A^»2 0 0 3. 
gii2 0 0 4, gffX^yf 2 0 0 5, 7>ft200 
6T«filt$tl5. *B»WliS/*aj*H52 0 0 2. 

Xf)32 0 0 3, S^gS2 0 0 4&.zmm?zzttf 

[0 L 8 2] 115 (B) ttex5j-*^7-e*0. 
2 1 0 1 , 3E^gB2 10 2, ffl*AflW2 1 0 3 , ft 
f£X-f y^2 1 0 4, A'7f'J-2l0 5, £f$gi5 2 1 
0 6 TttlritS *«*MttaS«B 2-1 0-2 
A^£&2 10 3, gflfcffi2 1 0 6l;ifflT5Ct^# 

10183] B15 (C) ttt/WA3>e a -^ 
-tMLo>b^-*) -?*o, *#2 2 0 1. 
2 2 0 2, §&gR2 2 0 3, S«£>W y * 2 2 0 4 , & 
*SH2 2 0 5-C»«Stl*. *«%Htt£fttt2.2 0 

3; 2 2 0 5 SfcjgfflT**. 
[0 18 4] Hi 5 (D) tt^\.y F7^>hf^X7'l/ 
-fTAO, *#2 3 0 1 , S^gg2 3 0 2, A*> K8B 

2 3 o 3T«jaana, *j^ttS;Rs«2 3 o^kb 

[018 5] HIS (E) tt'J7S7Dyi^^-T* 
0, **2 4 0 1, 3tS 2 4 0 2 , M^mm 2 4 0 3, 
fflJttf-AXT'U 2 4 0 4, 'J7U^^-240 
5, 2 4 0 6, X£U->2 4 0 7T»fifc£ft*. *« 
Mtt«*S«2 4 0 3 ICiSffl-rACi^-e*^.. 

[0186] HIS (F) te7D> hS7Dy X ^^- 
T A 0 , 2 5 0 1 . 3tiB 2 5 0 2 , ft^gl 2 5 0 
3, 3t¥*2 5 0 4. X^U->2 5 0 5T«fiEStl 
3„ *KW«*^SB2 5 0 3!CiifflTSC<i:^T*$ 

[0 18 7] EUKDfi&IC, *H«qaoiifflJEH«a«e)T 

Sfc, flSC I£MIfa7y 
& £ !C gffl f * C > #T * £ . 
[0 18 8] 

ft£/fll>*TFT(C:fcUTfc. y- h«« £81411 £0) 

^(z, y-htta^eoTJii-^^ig^^istts 
[oi8 9] *t. y-h*ea«icftitfty/-5;s4 

;l3C>ft< LDDS«^*7t7 h!S«£flMT** 
[0 19 0] T)l$ttn£mi<*tz&BLZM&Lm* 
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[0 19 1] -7t.'l7C^^TFTOM!:^l 
#Rtf ^ V - J: ^ h; U < > ««(CHS L T O 

*a^TFT*HIIS{CffSLfc»&T*-3Tt>»tt<3!)/'C 

[0 19 2] £%W<D®fet!lfz%£\Z&rtZ> K-t> 

^«o>ftD»ixs («asq(cis4 5 o-7 o or) T«. 
■a 

3) 4*>&xmz±c£t6&mm<Dy 

[0 19 3] *608S, 

■ *fflaig0fflii»{t ■ 

[0 19 4] ZOJ;^;;, ^^B^^l^iOT'lift 
WiB^TFTfeffllTSC>A«Tt. ^teTFTT 
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